Influence of cholesterol on gramicidin-induced HII phase formation in phosphatidylcholine model membranes.
The influence of cholesterol incorporation on gramicidin-induced hexagonal HII phase formation in different phosphatidylcholine model systems was investigated by 31P- and 2H-NMR, small-angle X-ray diffraction and differential scanning calorimetry. In liquid-crystalline distearoylphosphatidylcholine systems cholesterol inhibits gramicidin-induced HII phase formation. In dioleoylphosphatidylcholine the opposite effect is observed. Cholesterol appears to preferentially interact with gramicidin under liquid-crystalline conditions in both systems. Two phenomena that had been reported for gramicidin-treated erythrocyte membranes and derived liposomes (Tournois, H., Leunissen-Bijvelt, J., Haest, C.W.M., De Gier, J. and De Kruijff, B. (1987) Biochemistry, 26, 6613-6621) could also be observed in more simple dioleoylphosphatidylcholine-gramicidin-cholesterol systems. These are (i) an increase in tube diameter in the gramicidin-induced HII phase with increasing temperature, which is ascribed to the presence of cholesterol in this phase, and (ii) the loss of the hexagonal HII phase related 31P-NMR line shape at lower temperatures despite the presence of this phase as demonstrated with X-ray diffraction. This latter phenomenon appears to be due to restrictions in the rate of lateral diffusion of the phospholipids around the HII tubes due to the presence of gramicidin.